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HOSOKAWA et al. 
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YyyTsTSl 02^fiJn^;ut;(i^JtN^jSi:^mi±^lf^^ttT l^fij^ 
^ 2^flJ^m^^feii$tL^ 0 fit, 2>km<DmfxM^\t, SE^t7, S 

[0 0 3 5] 

^^#2-efi, EI6<7>J:dK, l>Xm<DX4 y7-yy'M$&<DX4 y1-S Atf* 
y, SDtSBi:SC^7tit:$tL^ 0 # 2 #:ffliJOg»iLHIS§-e 

t±, «gp^# i tiaim^mffl&ffi.mxj 7fSE^7, sF^t>»iic 

^^*C r Hf^o-C^tLCin^^cm^-^, ^4 )V<DMl-mi±V 1 2^±#f<2> 

o 

[0 0 3 6] 

1«iJ3-T;K7)^bT-«JEV 1 2^±#LTVinHii1-^>^-e\ ojt) l^dPiJn 

^(D^j-mms-^v \n&h o v ^mt-r^ t xK^-t^mm ( 1 2 - 1 1 ) t± 

, ( 1 ) 

t2-t 1= (CrXVinXN) / (0. 5 X I out) (1) 

-e^fr^fr&o 5£ (1) H&^T, IoutKO. 5 £#*fC^££> 

Mm<7)£ 7 ffim&lZ2'D<D 3- a J frL 1, L 2^IStfbtLTV^ 

# U> h rr^^OHI^-efi, 1 ^ ^^H&ttt^m-ijftfi. I outco 1/2 

2003-3086973 



# a 2003-002817 



^-v: 14/ 



• Kfc&fc*!>"r-£>&o (1) «t *K yJ-SDZ*? Z-£tz&, (t 2- 

[0 0 3 7] 

^Jfe^J-Cti, 3IS£»fifiJfP[Q]{&3 4 OiS3IEII& 3 4 0 KfcHT, * ( 1 ) <7>?£ 
It^^T^o-CilSBtWD 2 (=t2-t 1) fcflMeU 7f SC^HJiif 
0UT-C£3l*>_tJf&cfc 9 tCLTV^ 0 -TfLK <fc 1) , ^ ? ^ S C <75^ >f y ^ >y 

[0 0 3 8] 

#;K> 3X*IZ, BI7(7)ct9^, l^HBO^W u/^>^@jE&(7>^>r ->-^S 

AtSC^tv, SDtSB^7^:$*i«&o i/c <h # 2 2d»OSESIE 
lll§-CJi. I^illffl^ ^ 7 f S E t S F ^ >ti t: ^ 0 ztuzxt) 

a£3&*«E*LjB6»t & 7 >f K ;i/4fe3SS K * * K , 2 ^fiij oiKt f± ^ a - * n >f )V 
L 1, L 2 \zm^foX^tz^^)V^-m±.^\ti^KfiffiR LTii'f ?^l^ 0 
[0 0 3 9] 

^*8K#4-Cfi, ®8<7)J:?K, l^fflijO^^ 7f>^»^^f y^S A 

jm# 3 tra«nra»!sssEffl^>f ^se^s F^m^y^m^tt 

L r <h7& ? it^iJ^IlIJ^^«^;i-^^«56, =r^;K7)^T-mEEV 1 1 tiJE&ifctKKT 
[0 0 4 0] 

--t, c r t l r frb%2>mM&m®&<o&m^-?m.K. (mm) 

ffi t 4 - t 3i±, ^ (2) 
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t 4 - t 3 = |27rX/~(LrXCr) I /A (2) 

■vmt>$ti2>o ttz, *ik-^lEVppii, (3) 

Vpp= (I out/ 2) /NX I/" (Lr/Cr) I (3) 

-e^fc£*i£o ±5£ (2) <£ »K y^ '7fSAa7^/:i, ( t 4 - t 3) 

o£y-Y 5 >?X~SB$:*y£~&2>Zt&X^&Z.ttfftfr& 0 
[0 0 4 1 ] 

^HJ&flflTfi, mMMWM®&3 4<Dmn®&3 4 0K£v>T, 5£ (2) 
JfSrfi 1 ^oTilMB#P^D 1 (=t4-t3) £&teU ^';fSB«f 
0UT-B£j£-fc>_tl;r& i 9 CLtv^ 0 IRK l ^fflij a >f iMOl&^WB. V 1 1 j&*fcT- 
(ft/MS) ^ji1-£i!uf~y-f y^-S Bt^>£*l£ y-y • KWyffl 
mi±^ ? 0V&::&&imc*y£*i&£a6y-fy^SB -etft3crt s 3&£-r & ri< #Hife 

s B^y-y. • k w >w*je**o VK&ofcy-Y s >m-f -7^s b * 

[0 0 4 2] 

»iK#5T*ti. SI9<7)J:9^. l^ffl©x^yf >^iK^>f s 
Btsc^tv, s A£ SD^y^tc^ti^o £*uij; 19. hy>y<7)i^ 

{±n^;i/H^ta^m^O[fi]§75 ? S*Sl-^)^-r r/^'t 6 <7>H:iiu<7) t 5 (:rt7$ 

[0 0 4 3] 

t;5H-*NFKt 6-t4(i, (4) 

t6-t4= (LrXlout/2) / (NXVin) (4) 



maE# 2003-3086973 



#®I 2003-002817 



^-v: 16/ 



[0 0 4 4] 

^MMXlt, S5£s»Ifl]S&3 4 0?I#[H]f&3 4 0 HiSV^T, 5£ (4) <7)?|r 
It^T&oTKMD 3 1= ( t 5 - t 4) < ( t 6 - t 4) | £$tteU 7. 

6t(t HlOOi^i:, h 7 S 1 l >XM^4 ^KXtiWS.- Vin^n 

$ nx , i ^fiij n m 5 1 ^ifa § oii^i $ ti, i «jj ^2 ^iijj^m 

;i^L 2 T^^if R L $ <bK*>f y « E^ftoTmi/Wlt 
L2 H^^;W^r-36*#jBI$*L-6o 
[0 0 4 5J 

-torn*. m6-m9*m^xmwLfz^Mtmm<v^mx"mm&ft%t>ti^ 

[0 0 4 6] 

±IS^»J-e(±. #IW# 4 HiSl^T, CrtLr ^ t> & £ l^lj5£Jg®j&<7)f£® 
tf-^«BE (*ft*NI) V p P 7& s A^«JBEVin«t ») ^h^v^^Lt^^f y 

mffiV p p A2jmJ±Vin<7>M^K £ 19, fflffl# 4 K*3»t£ 1 ^fJJ n >f ;KZ>M3S 
T-WmffiVpri<^iftf^^{±, Ull Ci) — Cill) C^ti?i:3oOi^ 

-T^>B#K (t4-t3) ttl^ Mttt(2)xmfc>2ti&&. 

)V<T> MSBT- ffl W± V pr i - ^ mffi K it L B# K * y S B £ * > £ -£ 

7t <7) "C liti^n^-r h C\ t Z> o 
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[0 0 4 7] 

i) V p p< Vin (Ell 1 (i)) 

c\<D&i$Xli, ^mM-^m&V p prt s VinJ: 19 {g^7t:*M;jau3?Smj± Vpriti 
VinHiiL^v^-e N M^F B mi±Vpri^lg^-^mi±HitL^:^H^-r -y 

94 \ yy) t 4tr^-r -y^sB%iryi-&(Dtfm:Mx&&o 

[0 0 4 8] 

i i) V p p = Vin m 1 1 (ii)) 

-<0^#-e(±, M^FamEEVpri^lf-^mEE^iii-^ ^ y ? t 4 "CX 

[0 0 4 9] 

iii) V p p >Vin (EI 1 1 (iii)) 

i> m<V?4 < t 4 'T*««i±^V infill" fit, n^;i/M^mi±Vp 

¥-?l±mti%^o Z<Dm&. 9 4 < y?~t 4X7,4 SB^t>t-Sitt: 
Jt 19 , K W > • y-^f B 1TO s 0V©^^ ^ y 7X7.4 y Z V 

S$lJ^(i^-e§^ 0 L^U t4' ~ t 4^(2^ ';fSBWfV 9 4* 

- vizmffi.tfffi.tiz>tz<&, M^^^i-^>o i^ot, .lo^tcfi, mm 1 4' 

t^^fyf SB ^^>-r^)O^M-e^)^o 
[0 0 5 0] 

i(7)^^n^;VM^mi±Vpri^VinHiti-^B#rB^ (t 4'-t 3) fi, ^ 
(5) 

t4_-t3= |^(LrXCr)| XSin-1 [ (VinX2N)/Iout/ lvT(Lr/Cr) I ] -(5) 
X~mt>Zti. Vint Iout<DmWLX$>Z>Z\ttfftfr2>o ioT, Vin^Vpp^M 

[0 0 5 1 ] 
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v s fflinpfc^-e § v^^/Hi^-e<7)$u^(i prgg-c* 0 , i \)<n&Vre\* z v 

s ffj^i * l fr^m^m&xvmm i*mzx$> %> 0 trz, m iizv 
[0 0 5 2 j 

&#&0 s #x.«b;n*o -f&fc>*>, m^o^ffl##^J; <b1"\ #C±ffiEIl l(iii 
^(3)-e^^$^ao-c% ^ (6) 

V in_max< ( I out_min/ 2 ) / N X \J~ { L r X C r) I —(6) 
* : M}£.~fZ>L r. C r^#Jp-TtL(i\ Mil 1 (iii)<Wgtt&& 0 
[0 0 5 3] 

Sfcfc^ X<0.7 <D®^ Sin-lX = X t&UX%2><DX% >X^(7) 
V in_max/0. 7< ( I out_min/ 2)/NX IV~(LrXCr)( •••(7) 

»^Kf±. «f|D3 (= t 4' - t 3) ti, ^ (8) 
t4'-t3= (VinXN)/UoutX,/~(Lr/Cr)f —(8) 

^mjEvin, mfcioutizfccxmmf%fBi*m&t2>*fkwit. ±m<v x o ^ 

[0 0 5 4] 

EI 1 2 (±, [HI WH10j(7)fl<DWJi^to 
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[0 0 5 5] 

Zhiz, ^(Dmm^te. EI 2 i:^^titv^Ij|i^^tSt^iD L Y 
1 -DL Y3 ^^■x.^tzib^m^^mmLX 9 4 5 > ^WS«^**flHttC 

DLY3^i^/:*«S^[>i:o WilfDLYl) ^ ^tL^#|5I1-^> 
EU^^$tLTv^ 0 [U^L^v^ s , ^^C0 2o<7)^^ (DLY2, DLY3) 

[0 0 5 6] 

m 1 2 <7)Mg*^fgIUS& 3 8 l±. IS^ffiD LY1 (DLY2, DLY3) 7^A£ 

$w«tPi (P2, P3) tmmmitLZ^-z.&WMM?' (yyyvm?-) 

G N D t <om izm&m&Km&iZtit: P N P h 7 > * Q l £ J; TfN P N h 7 
y VTs 9 Q 2 . tf7>y^^Q2 t*l/>h?7 *i>t h 7 > 9 

Q3t, II h 7 > * Q 3 < -y 9 KWMZ titzmWM lit. P^U^mW. 
miH^4 0 t:-M$tL/;#BS«/±V r e f ^^U^ti^h fztb<D*&^- P 4 
StDLYl (DLY2, DLY3) ^A7^ £ tL£#3&H^ P 1 (P2, P3) £ 
<7)^^lS^Jf^^®M$n^ P N P h 7 > VTs 9 Q 4 £ X tfN P N h 7 > * 
Q 5 h , if7>y^^Q5t*I/>F57 frfc h7>y^^Q6i> 

W-V^y ^ Q 6 <7)^ ^ y ^ tc^M £ tL7t:«vrLM I 2 £ , lliti I 2 <^>m^L 
K£ 0ifrtfiLTlffliEPma®@8&3 3*>4HHgU«^S3 31-336 Kfcv>T 

3 8 1 tfrhmtiLZKX^&o 
[0 0 5 7] 

: Mm^cxw,t>m^mit-r^ x ^ izmj&ztix^&o ^lt. z.<7)mmmm 
iin^3 4' frhtht)Ztiz>m-sirt±.mm&®n3 8 lom^fs-^t^^iu 

&& 3 9 -C^^c £ tit 3 3 ^SMilUJWf A D1-AD3HT 

J: ^ tc$tL-Cv^ 0 ££>K, ±ga^^T-P 1 ~P 3 H*±, **L<?tL 
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tmmmR 1 ~r 3 ^m^/lr 1 ~r 3 <D^^m^^mitLttz\m%m 

[0 0 5 8] 

-<7)^MfUt:i±, -hie^-f -yfSWl-SW3 *m&m&.G N D#]^U 0 #x. 
&th7>^^Ql, Q 2 lit7«ffiH $ *U iI3£4ftltf® SU& 3 4 tt«tf£jg I 
1 ^ t, «jfL3&««*& $ &fM^#lL*^ \z % Z> — h7>y^^Q4, Q 

[0 0 5 9] 

±ffi*>f 7fSWl-SW3 =Sr#figmJEai^aSTP 4Hp\12Ji9#x.& <h 
h7>^^Q4, Q 5 fi* $ *u ^ifl£ElBl& 3 8 1 tim» I 2 h 

mmtmisztL%^fz&mftWMkm^?j;z,--jj^ h 9 > 9 q 1 , q 2 

>^^$tLTilMMU^[n]{^3 4 I 1 7)^(7)S»fL7) ? «^tL-CvSt^b 

<£>HJ&0!"C{±, X^yfSWl-SW3 Sr^mEEtiJ*^ P 4 ffl'Maj *) #x. -5 
fc, bTMM1U^3 4 7) ? -€-<7)<h §<E>3£#tR 1 ~R 3 Otg^LffiHSDTtm-^-^m^ 

[0 0 6 0] 

i c 3 o t) ? ^ $ *l£ y 'j > h Enayginsdt $ be*^* * - > £-^h 

fc, HI 2 Kfc^TtiStnlR 1 ~R 3 ^51-MTP 1 ~P 3 £>W yfSWl- 
S W 3 t <D m Kmi X \,*2> ^ -y h 9 > v ^ 9 Q 5 <h P 1 - 

p 3 t<Dffl\ l zffifc<Dmmm$:#-r2>i&fn,zm}, tiiEai^^TP 4^^-> 

fSWl-SW3t^CffiR l-R3^iit^J:9t:LTi^o ZtUz 
«t 19. ^SU5STP 1 ~P 3 «:«**l£«tc«aELTa3£*i|ilJ»|gK3 4 £§£r£14 

^■t-4»^^»±«gLR i ~r 3 z^mizi-2>z.t&X'£2>tti>i l z, mmm<ox 
oizm%R i ~r zowfcmz x^xmmm 1 2<9mi,t# r #i&£.r <b&&^ 0 
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[0 0 6 1 ] 

m 1 3 El 1 <D%W$\\(r)W> 2 <7)^ff^!l^^1-o 

commit, mnffi^^mi%nffi&fti±m%z>? 4 ^ y^^w\mmn.m^2 

0 <D7>4 MOS FET M5, M6^^7H^J:-)i-L/:l) OT^lio ^ 

ft^c(±> oT^a®nij^3 3i*u;. [wiffi^»[iis&3 2^^*^ yvm^- 

PE, P F£»JjiM0i&3 3 5, 3 3 6 £^-f 

«$:aiiLf:^^^>^lfPE, P F £ £fi«J«@i& 3 3 5 , 3 3 6t 

L tz 9 4 \ y Vm^- P E ' , P F ' <D v^-f n £ |5LTO»fdf #0UT-E, OUT-F t 
LX{titjZ^&frtym^Zft%oty^Z-X'< ';fSW3 1 , SW32t PWM 
MlHli&3 1 l*J<7)fg^T>7°3 1 lom^jVe r r «^ l-^^J^Tt" ^ o 
^-C^A#i:*lJ^LT±fS^#x.^-r -;fSW3 1, S W3 2 £M-f ^.X^MJ 
^^^#x.^>$IJ^m-^^^1-^>lim#^ttl[l]^3 3 7 £^i£tt^TV>& 0 
[0 0 6 2] 

---e. eft#B#oiti^^m0^i-^ o mi 4{±, mnffimomwm&v&m^- 
ffl&*mLtzi><D'e$>z> 0 mnffimzn, m^ryy°3 1 lom^mjE^arL 
> pwM<wiffliiPiK3 1 amtimij^m^x o Kmmm^-om-A, out-b, out-c, o 
m-n<D?4 < yyzmitz-tz tztb. i ym-frb 2 ^y^os^feiis^ 

;b*>0UT-A<!:0UT-D, $>h vMi0UT-Bt0UT-C^|B]B#H^-r l^;Wl&&JIBP H 1{i#E#> 
«b *i * o t - % ^\ H jfetfO v7l> SOT -C ti , 1 ^fflij <7) ftum if -^-OUT- 

A~0UT-DOr'jt.-7 L -f J±B&5 0 %-C^;b e> &v*<7>T% gM^Cfiil 4^^^ 
tfiffiid>^M^^o — 2«ij6O|l]^^rL©J : (^'ff#0UT-E, OUT-FO/^ 

[0 0 6 3] 

J tcLT±Ba@*&^^^«:lHl^i--6J:9twLT^*o D3^ TO J K 

t^it f±, |s|B3SE«£f|ilJ» @^ 32^<bO^>f^> ^jf P E , P F ^-eft-T 

aslE# 2003-3086973 



H$m 2003-002817 



^-v: 22/ 



Blf 3 rttlii; < PWMii0jS3 1 ft^l^tT & 

[0 0 6 4] 

LfcDC-DC n >ys:-^<7)i! 2 <7)H«!l£, H15£ffl 
ft L -emit L fcifcE Sr^B&i" £ o 

y^>vm^i o© l^ffln-OKoar^mffiv 1 i, vi2^iti>AMT- 

PI 1, PI 3>;^-^CMP 1 -CMP 4 ^£>&&-trn^;]/ hflJ^IH 

S&4 1 ifij^mt fcamEEVBSfcA^aftSBSrpP 1 3 A*SJ±Vin 
MRU, R 1 2 T^#JL/z«J±Vin' ^^f^WlSVll, VI 2 
-?> H53-01&4 2 a, 4 2b t £f£&t£ & 
[0 0 6 5] 

-<7)*M^J-efi, PWM$JH0^3 1 (i, ^fn^;u h^ij^|ii{^4 n~j;£¥ij^ 
ISft:io*v^^^ ?3->rmffil 0<D&X4 7fMOS FET Ml 
$IJ^«-f-0UT-A~0UT-D^^i-^o -tf n^;u hflJ^[UiE&4 1 c 
MPl~CMP4i:ii, 3>f^aftffiVll, V12if:iii«4 2a 

fin^ u^^KOM-^-^m^ L> *iJ^*mmi±VBSJ: «9 &Tri ? &£:/W V<)V<Dm 

[0 0 6 6] 

3^1/-^CMPlli, n>f;i/0— ^O^T-m/±V 1 1 7& ? *IJ^ 
&z£mEEVBS<fc 19 ^«n^ l/^;i/Off ^HiA U *!l5e3£i!l*£EVBSJ: «9 

dTOioi 19 ^^r 7fMO s f e t M2«y-^ • k w ymw.J±v d s 

MP3i±, ^ 4 )\s<Dmjj<D%j?mf±V 1 2^J^agz^*EEVBS«t «9 iS^in 
*U^<7)fg-^&aJ2JU *l5E&m«JEEVBS«fc 19 ^TOtoi «9^^ 7fMO 
SFET M4<7)V-^- KU-f >f B 1«l±V d s^J^mmEVBSJ: 19 if&v^ 
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' t ^ -Tlx soisom-^rititfj t4 0 
[0 0 6 7] 

3>a'1/-^CMP2(1, n^;K7)-^i^lEV 1 1 tA^fEV 
inOigjfoHpjmJEVin' £: ©Ifii^HgiilE VBS=t 0 &S5v>0#fin 

T Ml©V-7- >^mi±V d s^iJ^mmiEVBS <t *) i>i&^t^J 

T-*J±V 1 2 t A^jmffiVinO^feL^fiJSffiVin' <h om&mmm&mmfc V 
BS<fc 19 iMlin^u^v^t^^L, *U3c*iMffiVBSJ: <9 iTOt 

oh^^'^mosfet M3<?)v-7- k w yr B mi± v d s ^m^&m 

[0 0 6 81 

&t, in 1 5 (DmMmmtmzm 1 6^)^^< y^-v- h zm^xmrn-tz 



(i> -ett-etL^y-x • KW yfflSJEV d s^O Vtzte^tzt ICt>/t7 



££J 4 <*>rt*kv> 0 mi 6 (1) , (2) (C(i|zE*(7)#x.^tc «fc& y-* • K 
W >mWf±V d s ^iJ^mtMHf-tO^y 5 y^£. ^7tBI16 (3) , 

(4) \z n^mmm K&if& m^mm t mmt ^(o 74 <y?z, x^^fMo 

SFET M2^ii:hot^to 
[0 0 6 9] 

^^(D^^KlhUYM^, Hll 6 (1) ItZTFlrXolz^ v-Ts - Kwyra 

£Z>mffiXlZ^ 9 4 ^ 3-CMOSFET Ml^y^tt&tn-i';^^ 

T^ffiV 1 1 tiIE&»;CTP#U ^>f 5 y^ t 4 -CftM&v^E (0 V) 

-t*n^;u h$iJ^[Dl^4 1 jsitfPWMffiJftillHE&S n: £; tt £ 1:1 0 , 
ftJWf-^OUT-BO^fcfi, HI 1 6 (2) (r^f «t ^^^f t 4 J: D t x21/i 

&tiI*L&£ t ^^^> 0 -f-LT, COftU^M-tOUT-BO^tHJ: OMOSFET 
M 2 ^Hii:^- 7tii^ f> t >tiAf-&Oli ^ C t x22tzlfm^*7 4 < >y 
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-r^T0VJ:«9ti«< &oTv> y ^ > rm^^t & o 

[0 0 7 0] 

^IWCi3V^T(i, [U 1 6 (3) tc^-TJ: d ^ fij^mmm VBS£ 
;I^Kl&;E1-& - <h 19, n.^<7)^mJ±Vl l^M£v^tg (0V) K 

1EV1 l^ft^jgv^^ (0V) i:^^.^tMOSFET M2^t7ti 

VI l^ftM&^t£ (OV) C^-SIIMOSFET M2^^7^|g^^ 
* >Vtm^&2> =t d =f-f ^O^T-mEV 1 1 ^*^f£vM». (0 V) Ktzh 
m *«t 0 & ( t x21+ t x22) BtFB^£tt^-v>B#*-e<7)rr-r ;K7)^T-«JEV 1 1 O 
lx^;i/^fiJ^-^mj±VBSi: LTISje LT& < J: o lz.Lfzi> <DXh%> 0 \&<K^4 
•;fMOSFET Ml, M 3 , M 4 Cov^t i> mUX£>Z> 0 Ztilz£t), 

[0 0 7 1 ] 

Ell 5<7)H»g-C(i, W^^mi±VBS^4ocDrr>y^l/-^CMP 1 

- c m p 4 \zn l r^ii k l x * su * Ki&^-e § £ J: ? k^sb^- * 4 m 
mfxi>&^ 0 h&^^x, n cmp 1 1 cmp 3 iz&mwizE&mw, 

J±VBS1 £fflv^ CMP 2 t CMP 4 K^tf)#ilOipJ5e2kig*J±VBS2 
[0 0 7 2] 

Klfa-^^Hl, L 2 t\5\fflmffi.mM0SFET M5, M6hfM 
LT^5*», l^illfflMOSFET M5, M 6 £ ^ KttlMt & 

[0 0 7 3] 

lUiWCjsnT. K<aft=bOK|a|8§£flfcJflMOS FET M5 
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, M6 zm^T^2><Du, t-vm^nm^m^^^^^^h-rtz 

sbXhZ> 0 ^ISiMOSFET M 5 £ fcttM 6 <D^-f*Lfr— U 

J) t ftlElrZ>m^^mmirZ> t^hXh *9 ^ ^!lx.(fM5 ^MO S F ET<Di§^c(i 
M 6 <7)4Xt> i/Z¥4 Y^mm-fh J: d ^LTi i^o 
[0 0 7 4] 

tm^fewc&^TJi, m^mEvout^ii:^m?s$ij^ffl i c 3 o^a 
tj- ltv^^\ 1 ^fjj ^ 2^iij(7)mj4^^^ < m^mmsELtz^ x 1 
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